Abstract
I. Introduction
The long-run reversal effect is a tendency of companies with poor past long-term (3 to 5 years) performance (loser companies) to outperform firms with good past long-term (3 to 5 years) performance (winner companies). The initial evidence on this anomaly was provided by de Bondt and Thaler (1985) , who show that for portfolios of US stocks sorted on past 3 to 5-year returns, losers have high future returns whereas winners have low future returns. The authors explained their observation on the basis of investor overreaction. Furthermore, Fama and French (1996) document that the long-term reversal anomaly may be actually explained by the value factor from their three-factor asset-pricing model. Interestingly, the parallel long-run reversal pattern was also found for the stock markets indices. Richards (1997) investigated a sample of 16 national stock markets for years and found out that the markets with low past 3-5 years returns outperform 1 The potential explanations of the long-term underperformance usually refer to investor under-and overreaction. An interpretation of the result is that reversals are the outcome of cross border equity flows being insufficient to remove mispricing, perhaps due to investors' fears of expropriation or capital controls The aim of this paper is to reexamine the performance of the country-selection strategy based on long-term underperformance. This study aims to contribute in a few ways. First, we attempt to provide fresh and largely out-of-sample evidence by investigating a comprehensive and up-to-date sample of 74 countries for years 1995-2015. Contrary to the previous studies, this research accounts for influence of various weighting schemes and taxes on dividends. Second, by using a country-level cross-sectional four-factor asset-pricing model, we try to control for intermarket value, size and momentum effects. Thirdly, we test and compare, whether the strategy is equally strong in various types of markets and whether it is dependent on their level of development, financial openness, size, liquidity, pricing or short-term past performance. We find out that the long-run reversal effect across country indexes has actually reversed in the recent 20 years. The past long-term winners significantly outperform losers. The outcomes are robust to impact of tax rates on dividends, which vary across countries, different portfolio weighting schemes and alternative sorting periods. The reverse reversal anomaly is strongest for large markets, nonetheless it is observable in a large number of subsets, independent of market liquidity, level of development, country financial openness, pricing or short term past performance. The rest of the paper is organized as follows: the next section presents research methods and data sources, which is followed by findings and conclusions.
II. Methods and Data Sources
The study aims to test the performance of portfolios formed on long-term past returns. In Section II.3 we present the data sources, procedures used in constructing the portfolios, as well as the asset pricing models and testing methods we employed.
II.1 Playing Field
This research is based on returns on international stock market indices from 74 countries.
2 All source data are obtained from the Bloomberg database. Monthly time-series are implemented as they provide a sufficient number of observations to ensure the effectiveness of the tests and allow avoiding excessive exposure to microstructure issues (de Moor and Sercu, 2013) . We adopt the MSCI indices for all the countries to maintain a consistent return computation methodology. The MSCE indices represent capitalization-weighted benchmarks that are commonly tracked worldwide. Additionally, these indices constitute the basis for numerous futures contracts and over 650 exchanged traded funds all over the world. 3 Therefore, our decision to adopt MSCI also aims at aligning this research with the investment practice. These indices are constructed and managed with a view to being fully investable from the perspective of international institutional investor (MSCI, 2014a) , and cover about 85% of stock market capitalizations in countries they represent (MSCI, 2014b) . In a country where the MSCI index is unavailable, the Dow Jones was our second index of choice (Cyprus and Iceland).
4 The detailed data composition is presented in Table A1 in the Appendix. The returns are computed based on capitalization-weighted gross total return indices, i.e. the returns are adjusted for corporate actions (splits, reverse splits, issuance rights etc.) and cash distributions to investors (dividends). The sample period runs from January 1995 to February 2015, as available. Nonetheless, the first 36-60 month serve only as the basis for country rankings necessary for portfolio formation, so the actual sample period for returns starts in January 1999. Eventually, the number of monthly observations in the time series of the examined returns varied from 182 to 206, dependent on the portfolio formation period. The total sample includes 74 country equity markets. Both existing and discontinued indices (e.g. MSCI Venezuela) are used to avoid a survivorship bias.
5 A stock market is included in the sample in month t if it is possible to compute: its capitalization and book-to-market (B/M) ratio at the end of month t-1, return in month t and an appropriate long-term return that constitute a basis for the examined strategy. The precise number of countries in the sample was growing along with the development of the global capital market from 14 in January 1995 to 72 in February 2015, and the time-series average was 49. The initial index values and capitalizations are collected in local currencies, however, we agree with Liew and Vassalou (2000) and Bali et al. (2013) that comparisons using different currency units could be misleading. This is especially true in the emerging and frontier markets, where inflation and risk-free rates are sometimes very high and differ significantly across markets. Therefore, we follow the approach of Liu et al. (2011 ), Bekaert et al. (2007 , or Brown et al. (2008) , and denominate all data in US dollars to obtain polled international results. In order to be consistent with the USD approach, excess returns are computed over returns on a Bloomberg generic US 1-month T-bill. 4 In order to test the robustness of the results, we replicated the study within a sample excluding the non-MSCI indices. This robustness check yielded no qualitative differences in results. 5 In order to test the robustness of the results, we replicated the study within a sample excluding the non-surviving indices, e.g., MSCI Venezuela. This robustness check yielded no qualitative differences in results.
II.2 Examined Portfolios and Strategies
In this paper, we research the performance of portfolios formed on past performance. Thus, at the end of each month t-1, all stock market indices are ranked against their long-term returns. For the past long-term performance measurement, we closely follow the approach of Malin and Bornholt (2013) . We sort the countries on their cumulative past 60-month excess return with the most recent 12 months excluded (so as to disentangle the influence of momentum effect). 6 In other words, the indices are ranked on their total excess return in months t-60 to t-13. Next, we define the 20th, 40th, 60th and 80th percentiles as breakpoints and thus form five subgroups. Finally, the indices in the respective subgroups are capitalization-weighted to form portfolios. 7 We subsequently add differential portfolios -effectively synthetic zero-portfolios -that form long/short portfolios: 100% long in the quintile of markets with the highest metrics, and 100% short in the quintile of markets with the lowest metrics. When calculating the returns on portfolios, we first aggregate the single-period arithmetic returns in the cross section so as to form portfolios, and subsequently convert them into log returns for statistical interfering.
II.3 Performance Evaluation
Examining multi-country international portfolios requires an appropriate asset-pricing model. The model should comply with the perspective of an international investor, motivated to invest in foreign indices-based instruments, e.g. ETFs or futures contracts. Furthermore, it should control for existing intermarket asset pricing effects, which may potentially explain the variation in returns. Therefore, we employ a country-level fourfactor model. The model was originally developed by Carhart (1997) and, subsequently, employed for the country level data by Zaremba (2015) . It described with the following regression: (1) where:
, , , , , , , , and are the model estimated parameters;
, is analogous, but not equal, to CAPM beta. , , , , , , are measures of exposure to SMBt (small minus big), HMLt (high minus low), and WMLt (winners minus losers) risk factors, which are defined as the returns on the zero-cost arbitrage portfolios. SMBt is the difference in returns on diversified portfolios between small and large markets at time t while HMLt is, in general, the difference between returns on 6 For more detailed information on momentum effect see, for example, Fama and French (2012) , Bali et al. (2013) , Asness et al. (2013) or Zaremba and Konieczka (2015b) . The momentum across international stock market indices was documented among others by Balvers and Wu (2006) and Bhojraj and Swaminathan (2006) . 7 It is common in country level studies to equal-weight the indices in portfolios, as it is assumed to be easily achieved with for instance liquid futures (see for example Asness et al., 2013) . Nonetheless, we deem this approach may, however, distort the results in at least two ways. First, by assuming monthly inflows and outflows from markets that may be characterised by constrained size, liquidity and capacity; second, by being influenced by the so called diversification return (Willenbrock, 2011 ). 8 The model was initially proposed in a paper by Zaremba (2014) . We closely follow this approach.
portfolios of diversified value (high book-to-market) and growth (low book-to-market) markets. Finally, WMLt covers momentum returns measured by returns on the so-called winner and loser portfolios, which were used in the initial studies on this anomaly (Jegadeesh and Titman, 1993) . The WML,t (winners minus losers) denotes the difference between returns on the diversified winner and loser portfolios in the preceding year. In other words, SMBt, HMLt, and WMLt are returns on zero-cost market-neutral long or short portfolios formed based on size, value, and momentum characteristics. The precise description of the model is provided in Zaremba (2015) . The model is identical as the four-factor model introduced by Carhart (1997) , but all the asset-pricing factors are estimated based on returns on MSCI stock market indices. In other words, we effectively test whether the long-term performance-based equity market selection strategies expand the frontier of an international index investor with an exposition to country-level market, value, size and momentum anomalies. The market risk is calculated as an excess return over the risk-free rate of a capitalization-weighted portfolio formed from all country indices in the sample. In order to compute the three remaining classical cross-sectional factors (HML, SMB and WML), the indices at time t-1 are sorted on their B/M ratio 10 , size (a total stock market capitalization) and momentum (lagged cumulative return from time t-12 to t-1). The explanatory factor returns were formed from 2×3 sorts on size and B/M or size and momentum. Big markets and small markets are defined as those with the capitalization above and below the median at t-1. The B/M breakpoints in the 2×3 sorts are the 30 th and 70 th percentiles of B/M for the all the indices at t-1
11
. The intersection of the independent 2×3 sorts on size and B/M produces six portfolios -SG, SN, SV, BG, BN, and BV, where S and B indicate small or big and G, N, and V indicate growth, neutral, and value (bottom 30%, middle 40%, and top 30% of B/M), respectively. The next phase is to compute monthly capitalization-weighted returns for all six portfolios. Finally, the tmonth return on the size factor, SMB, is calculated as the equal-weighted average of returns on the three small country portfolios from the 2×3 size-B/M sorts minus the average of returns on the three big country portfolios. The return on value factor, HML, is the difference between equal-weighted returns on value portfolios (BV, SV) and the equal-weighted average of the returns on growth portfolios (BG, SG). The 2×3 sorts on size and momentum are performed in the same way as the size-B/M sorts, but with the lagged momentum return replacing B/M. For portfolios created at the end of month t-1, the lagged momentum return is the stock's cumulative return for the months t-12 to t-2. We follow Fama and French (2012) and skip the sort month, which is the standard way of avoiding short-term reversal in momentum tests. The momentum breakpoints are used to build a two by three matrix, identical to that for HML. The WML return in month t is computed as the difference between the equal-weighted average of the returns on 9 These three effects were so far documented across country equity indices: size by Keppler and Traub (1993) and Keppler and Encinosa (2011) , value by Macedo (1995) and Kim (2012) , and momentum by Balvers and Wu (2006) and Bhojraj and Swaminathan (2006) . 10 The B/M ratio is always lagged four months in order to avoid a look-ahead bias. 11 So as to compute the index-level B/M ratio, we first aggregate book values of all the companies, by weighting them according to a particular index methodology, and then divide the sum by the total stock market capitalization of all companies in the given index.
small and large winner indices (SW, BW) and the equal-weighted average of returns on small and big loser indices (SL, BL). Following Fama and French (2012) , all the regression parameters are estimated using the OLS regressions, in line with remarks of Cochrane (2005) , who regards this method as usually more robust than for example GLS. Furthermore, t-statistics corresponding to the parameters are estimated using bootstrap standard errors, so as not to take any distributional assumption. 12 The test's null hypothesis is that an intercept from the model is equal to 0, with the alternative hypothesis that it is not. Furthermore, so as to examine whether the excess returns (intercepts) are systematically increasing along with the deterioration of long-run past performance, we also carry out a monotonic relation (MR) test introduced by Patton and Timmermann (2010) . This is a simulation-based test, where the basic hypothesis is that there is no monotonic pattern in excess returns or intercepts (their values do not increase along with the weakening past long-term performance), with an alternative hypothesis, that such pattern exists. The precise testing procedure is described in a paper by Patton and Timmerman (2010) . Each MR test in this paper is based on 10.000 random draws, and applied to both raw excess returns and intercepts from the four-factor model.
II.4 Robustness Checks
We perform a battery of robustness checks. First, we examine two alternative weighting schemes. On the one hand, we employ popular equal-weighting, used for example by Asness et al. (2013) . On the other hand, we adopt also liquidity-weighting. In the case of the latter, we apply 12-month average turnover as a proxy for stock market liquidity. Second, we control for the impact of taxes on dividends. To this end, we use MSCI Net Total Return Indices. Contrary to "gross" indices, they account for tax rates on dividends, which vary from country to country. In this approach, the asset pricing factors, that are inputs to the four factor model, are also calculated in the "net" regime. Our motivation for this robustness test is that the taxes could be potentially important for some value-related anomalies. For instance, Zaremba and Konieczka (2015a) find out that the country-level linkage between dividend yields and expected returns disappears after controlling for differences in tax rates. Furthermore, the link between stock-level value strategies and past long-term returns is confirmed by both theoretical (Daniel et al., 1998) and empirical (Fama & French, 1996) evidence. Third, we use alternative sorting periods. Following Malin and Bornholt (2013) , we sort equity indices also on past 36-month and 48-month performance. Nevertheless, in both cases the most recent 12 months are excluded. Fourth, we form an array of double sorted portfolios and test their performance in the same manner as the single sorted portfolios. To this end, we initially sort markets on additional variables, divide the sample by a median of a given variable, and then test the strategies within the specific subsets of the entire sample. We use a range of additional sorting variables. First, some anomalies may be heavily influenced by size, so we test the strategies separately in large and small markets.
13 Second, the profitability of some anomalies strongly depends on market liquidity, so we also divide markets by their average turnover during past 12 months. 14 Third, following the approach of Zaremba and Konieczka (2015a), we examine the country-selection techniques exclusively in the open (O) and close (C) markets. To this end, for each month we sort countries based on their KAOPEN indices (Chin and Ito, 2008) -measuring the country's de jure degree of capital account openness and applied as a rough proxy for investment accessibility -and define open economies as having the index above median and close economies with the index below median. Fourth, we examine the linkages with value and momentum effects (Asness et al., 2013) . In order to accomplish this target, we sort markets on their B/M ratios (lagged 4 months) to obtain value and growth markets, and on their excess returns performance in months t-12 -t-2 to obtain up and down markets. Finally, following Malin and Bornhold (2013) , we test the performance of portfolios from sorts on past long-run returns separately in developed and emerging markets. However, contrary to these researchers, we do not use any constant time-invariant arbitrary division, but we dynamically follow MSCI Market Classification Framework with all the classification changes that took place over time. 15 The subset of developed markets in a given month contains the developed markets according to the MSCI classification, while the "emerging" category encompasses all the remaining markets: emerging, frontier or standalone. Table 1 presents the performance of portfolios from sorts on 60-month past performance. The outcomes of our analysis vividly contradict the initial evidence provided by Richards (1997) . The raw returns and the intercepts from the four-factor model decrease systematically along with the deterioration of past returns and the MR test definitely detects no increasing monotonic pattern. Although the past winners are slightly more risky in terms of both standard deviation and extreme negative returns (worst month -49.5%), they still have higher Sharpe ratios than loser portfolios. The mean excess return on "losers minus winners" portfolio is equal to -1.22% and it is significantly different from 0. The negative abnormal returns are also not explained by cross-country value, size and momentum effects. The intercept from the country-level four-factor asset-pricing model is equal -1.09% and significantly differs from 0. Table 2 reports the performance of portfolios formed on long-run past returns with alternative sorting periods: 36 and 48 months. The inverted reversal effect is much weaker in this approach, but nonetheless we detect no long-run reversal in its traditional understanding. There is no monotonic relation detected by the MR test, and the alphas and returns on sorted portfolios are uneven and do not present any clear pattern. The same observation refers to Sharpe ratios. The returns on the long/short portfolios are negative, but do not differ significantly from 0 after controlling for value, size and momentum effects. Patton and Timmerman (2010 The outcomes of alternative weighting methods depicted in Table 3 confirm that the reverse reversal effect is not a kind of a data mining exercise. Additionally, it withstands the impact of taxes of dividends that vary from country to country. In all the variants presented in Table 3 , the return pattern is decreasing, not increasing. In other words, the lower past long-term returns are accompanied by lower future returns. No MR test confirms the opposite pattern. The influence of taxes on dividends does not play an important role, as the results of the analysis are similar in both approaches. The excess return and abnormal returns are negative and in most cases significantly differ from 0. The inverted reversal effect is strongest for capitalization-and liquidity weightedportfolios, and somewhat weaker in equally weighted portfolios. It may suggest that the reversal effect is strongest across the large and liquid markets and weaker across the small markets. The initial intuition about the relation between market capitalizations and the magnitude of the reversal anomaly are confirmed in Table 4 . The reverse long-run reversal is particularly strong for the large markets. In both gross and net approaches, the negative abnormal returns are significant and surpass -1.70%. On the other hand, the subset of small markets reveals no significant relation between long-term past and short-term future returns. The excess returns and alphas from the four-factor model on the long/short small market portfolio are very close to 0. This observation interestingly corresponds with initial findings of Richards (1997) , who documented that the reversal effect (in traditional sense) is actually stronger for small markets. The results presented in Table 4 strongly confirm the robustness of reverse long-term reversal anomaly. In none of the cases the cases (with the exception of small markets), the intercepts or excess returns on portfolios longing the loser markets and shorting the loser markets are positive, neither the MR tests detect any monotonic relation. In fact, the excess returns and intercepts are lower than 0 for all types of additional sorts and the negative abnormal returns are significant for open economies and markets that recently underperformed.
III. Research Results

"L-W" is the long/short portfolio that longs the loser portfolio and shorts the winner portfolio. Intercepts are intercepts from the four-factor countrylevel model. "MR" is a p-value corresponding to the test of Monotonic Relation by
IV. Concluding Remarks
The study documents that a traditional negative relation between past long-run performance and expected returns has dramatically changed in recent decades. During the last 20 years, the long-run reversal effect across indices turned out to be rather a long-run continuation effect. The top performing countries continue to outperform and the losers continue to lag. These findings are robust to influence of value, size and momentum effects, as well as to various weighting schemes and to the impact of taxes on dividends. The anomaly is present across different subsets of stock markets. These findings may provide valuable lessons for country-level investors, asset managers and fund pickers. Why has the long-run reversal effect changed? The answer to this question is largely unknown. A number of potential explanations may be offered. First, if the long-run reversal is a form of inefficiency, which it could be obliterated as the global markets became more efficient. In fact, in recent years the international investments become more easily accessible, that should support market efficiency. The prices in global markets are now to greater extend settled globally than locally and cross border equity flows could have became sufficiently large to remove mispricing. Furthermore, Dimson and Marsh (1999) documented that once an apparent anomaly is publicized, it often disappears or goes into reverse. Second, possibly the long-term reversal is not a true anomaly but only a temporary price pattern. Some anomalies that initially seemed to be very promising, were eventually not confirmed in large datasets (see for example Jacobs, 2015) . Unfortunately, none of the above hypotheses explains why the long-term winners significantly outperform the long-term losers. Finally, it may turn out that our sample is some way specific and thus produces biased results. Indeed, the research period encompass for example the global financial crisis and the period or unprecedentedly low global interest rates, which could potentially influence the results in some way and constitute an essential limitation of this study.
Further research on the issues addressed in this paper might be pursued in a number of directions. First, the interactions between reverse long-run reversal effect and other strategies might be investigated. Second, the potential explanation of the long-run reverse reversal with proxies for limits to arbitrage or market sentiment (see Jacobs, 2015) may warrant further investigation. Third, the impact of transaction costs on the profitability might be explored. Finally, and probably the most importantly, the reasons underlying the observed anomaly require in-depth research. 
